Introduction
In India, the Revised National Tuberculosis Control Programme (RNTCP) is being implemented adopting the World Health Organization Directly Observed Treatment, Short-Course (WHO DOTS) strategy since 1997. Sputum smear microscopy is the basis for diagnosis of tuberculosis under the programme. For diagnosis of TB, sputum microscopy is performed by trained laboratory October-December 2015 they are responsible for supervision and monitoring of EQA activity in a population of 500,000 under the supervision of district tuberculosis officer.
Since, there was no information available on the performance of random blinded re-checking (RBRC) implementation in RNTCP. The study was undertaken to determine (1) the number and types of RBRC errors (2) the sensitivity and specificity among rechecked slides.
Materials and Methods

Study design
It is a retrospective study based on review of EQA records and reports in RNTCP.
Setting
The study is based on the RBRC reports of 11,039 DMCs spread over 27 states in the country. The network of DMCs is supervised by larger regional laboratories (Intermediate Reference Laboratories or IRLs), and National TB Reference Laboratories (NRLs). The NRLs work closely with the IRLs, monitor and supervise the IRL's activities.
Random blinded re-checking of routine slides
Blinded rechecking is a process of rereading a statistically valid sample of slides from a laboratory to assess whether that laboratory has an acceptable level of performance. A random and representative number of slides from every laboratory are rechecked at a higher level by a controller who does not know the original results of the laboratory. Discordant smears, (positive at the laboratory and negative by the controller, or the reverse) are rechecked by a second controller who serves as the gold standard. The errors are classified based on the variance in agreement of the results of DMC LT and results of the controller. The errors are classified as high false positive (HFP), high false negative (HFN), low false positive (LFP), low false negative (LFN) and quantification errors (QE). The Table 1 shows classification of errors; [1] the errors like low false positive, low false negative and quantification errors are considered to be errors of milder nature when compared to high false positive and high false negative errors.
The sample size for each laboratory is based on a modified statistical sampling method called Lot Quality Assurance Sampling (LQAS), this acts like a filter to separate acceptable laboratory standards from unacceptable quality. LQAS uses the smallest required numbers of negative smear or rechecking to indicate that a selected parameter (namely the number of false negatives) has not been exceeded in the sample with 95% confidence limit. The Sample size determination is based on the annual negative slide volume, sensitivity, specificity and critical value. Under the programme, an overall sensitivity of 80%, specificity of 100% and an acceptance number of zero has been selected [ Table 2 ]. [1] 
Data variables
The variables studied included annual slide volume, annual positive slides, number of slides rechecked, number and type of errors in slides rechecked that is, HFP, HFN, LFP, LFN and QE were collected.
Statistical analysis
The data was entered in the excel sheet and was analyzed for percentages and proportions. The sensitivity and specificity of the slides examined relative to the controller are calculated. Sensitivity is the proportion of 'true positive' slides; while specificity is the proportion of 'true negative' slides detected by the laboratory technician relative to the controller. The new annual sample size is calculated based on the standard reference tables for the required sensitivity value and acceptance number. [2] 
Sources of data
The monthly RBRC report from each DMC for a year (2010) was consolidated at districts; and all the district reports were compiled at State/IRL. The data from 27 IRLs were compiled at central TB Division. 
Results
The analysis of the reported data revealed that as part of the EQA mechanism 11, 89,564 slides were rechecked in 11,039 DMCs across the country [ Figure 1 ]. Among the slides re-checked there were 610 HFP errors, 1508 HFN errors, 713 LFP errors, 1131 LFN errors and 2274 QE. The sensitivity and specificity for the above data was calculated to be 98% and 100% respectively.
Discussions
This is the first study to analyze the national programmatic data for random blinded rechecking; with 98% sensitivity and 100% specificity the results of EQA are found to be satisfactory. Nevertheless, it has following programmatic implications.
First, only 0.5% of the slides rechecked (6236/11, 89,564) had any errors which signifies that the EQA is being effectively implemented under the programme. Nearly 36% of the errors reported were quantification errors which are milder errors that are usually expected routinely under programmatic conditions. There were approximately 34% high false errors which would have necessitated the programme to build the capacity of the laboratory technicians by subjecting them to re-training exercises.
Second, the 98% sensitivity among the slides rechecked has impact on the annual sample size for RBRC. According to RNTCP EQA guidelines (2005), the sample size drawn for RBRC is based on LQAS sampling technique with 80% sensitivity, 100% specificity and '0' acceptance number. It was also stated that acceptable sensitivity for the subsequent years of EQA implementation will be determined by the RNTCP based on the results from field. With 98% sensitivity among the rechecked samples now it is deemed appropriate for the programme to increase the sensitivity to 90% with other parameters remaining the same to calculate the newer annual sample size for RBRC. [2] The newer sample size is expected to increase the DMC monthly RBRC sample size by 1.5-2 folds [ Table 3 ].
Third, the operational realities which determine the RBRC activity cannot be ignored (a) The senior TB laboratory supervisors (STLS) and 20-50% of laboratory technicians under RNTCP are contractual positions and one of the criteria for their yearly contract renewal is based on RBRC performance. Hence, there may be a possibility of nexus among the contractual staffs to bury the true findings (b) Blinding of RBRC slides which is the responsibility of the district programme managers may not be strictly followed at all District TB centres (c) Sub-optimal supervision and monitoring of RBRC activities by the IRLs/NRLs.
The above study findings were presented to the 20 th National laboratory committee (2011), Central TB Division, Ministry of Health and Family Welfare, Government of India whose mandate is to review and guide the programme to take appropriate policy decisions. The committee gave its consent and approved the programme to adopt newer annual sample size table to calculate the number of slides to be re-checked in a DMC for routine RBRC implementation. [3] Conclusion EQA is crucial for the programme and RBRC is a powerful tool to measure the quality of EQA implementation. Online reporting mechanisms and newer strategies to encourage prompt reporting are to be adopted. Further 
